This work covers mixing of unsaturated polyester (un-polyester) with starch powders as polymer blends and study the effects of irradiation by UV-acceleration on mechanical properties of its. The unsaturated polyester was mixing by starch powders at particle size less than (45 µm) at selected weight fraction of (0, 0.5, 1, 1.5, 2, 2.5 and 3%). These properties involve ultimate tensile strength, modulus of elasticity, elongation percentage, flexural modulus, flexural strength, fracture toughness, impact strength and hardness. The results illustrate decrease in the ultimate tensile strength at and elongation percentage, while increasing modulus of elasticity, with increasing the weight ratio of starch powder to 3 % weight fraction, whereas the maximum value of hardness and flexural, impact properties happened at 1 % weight fraction for types of polymer blends.
1-Introduction
A composite material is formed when two or more materials are combined on microscopic scale to gives properties of composite are different (usually better) from those of the individual constituents. This material consists of two main part (matrix material and reinforcing materials), the matrix material usually soft and weak but the reinforcing materials are hard and strong [1] .
It was reported that the properties of composite materials depend on shape and size of particles, particles surface area, physical properties of particles, weight fraction of reinforcement materials in the composites and adhesion force between matrix and metal particles [2 and 3] .
Alaa A. Abdul-Hamead et al. studied composite material properties of polyester material reinforced with iron weave wires with percentage (5, 10, 15 and 20 %). And concluded that most physical properties have been improved and the values increased with reinforcement content [4] .
C.S. Obayi et al. investigated the effect of carbon black with (1 to 11 %) V f on the tensile behavior of polyester. Results showed that mechanical properties including tensile strength, toughness and elongation percentage) improved as V f of carbon black increased from until 5% and the maximum values was at 5%. While modulus of elasticity showed constant behavior until to 5% and then increased as weight ratio increased to (11 %) [5] .
The other studies were showed changes in behavior of the composite properties and their effects by any adding on it. The objective of this research is to assess the mechanical properties of polymer blends loaded by starch.
2-Materials are used
In this work unsaturated polyester resin has been used, provided from (Gulf Chemicals and Industrial Oils Company-Saudi Arabia), this type has density 1.12 g/cm 3 and maximum work temperature 170 ºC. Powder fillers that used were starch supplied from (turkey), starch powder has been sieved and the chosen particle size is less than (45 µm).
3-Preparation of Polymer Blends
The polymer blends specimens are prepared by using casting methods, type (hand lay-up) method. Glass mold which have the dimensions of (25 cm × 25 cm × 5 mm) used to prepare the samples in this work, the glass mold is shown in Fig. (1) . Starch powders were mixed with unsaturated polyester resin with (0.5, 1, 1.5, 2, 2.5 and 3 %) in terms of weight fraction, then blend polymer was poured into cavity of glass mold and cure for (48 hr) at (27 °C). All the specimens were then post cured in an oven at (50 °C) for (3 hr), according to manufacturer's instructions. Then the sheets were cut off and machined according to standard specifications to produce samples conforming for mechanical properties test, for example the experimental standard of these specimen as shown in Fig. (2) . 
4-Mechanical Tests
Accordance to ASTM D-638 of tensile test, the polymer blend specimens were prepared to this test. A universal tensile testing machine was used to conduct a test at a constant cross head speed of the order 2 mm/min. The load was applied until the fracture of the specimen and the behavior of the (stress -strain) curve was drawn, the tensile test machine as shown in Fig. (3) . Impact test is performed according to ISO 179. While bending (flexural) test is performed according to ASTM D-790 of by using 3-point bending test to measure the bending properties. While the hardness test were done on the specimens by using durometer type (shore-D) according to ASTM D-2240 [6, 7 and 8] . All were carried out at room temperature (23 ± 2 ˚C), then six specimens were used for most tests and final results represent the average value. 
5-Results and Discussion

5-1 Tensile Test Results
Tensile test results Fig. (4) of unsaturated polyester blend reinforced by starch particles shows that the stress-strain curve behavior changed from (strong and tough) for unsaturated polyester to (soft and weak) when the weight fraction of starch powder reach to 3 % in the polymer blend, then the behavior takes back to (soft and weak) and still have lower tensile values as compared with unsaturated polyester. These results related to starch powders, the major problem of polymer blending (unsaturated polyester with starch) is a very poor compatibility between hydrophilic starch and hydrophobic unsaturated polyester which gives small ability to resist tensile stress. To compare the effect of UV on polymer blend addition with the same ratio of starch on the stress-strain curves of polymer blend without UV are shown in Fig. (4) . There was significant change occurs in stress-strain behavior for each type of polymer blend. As it mentioned in the above the behavior was changed from (hard and tough) for polymer blend, to (soft and weak) for unsaturated polyester resin [9 and 10] .
The tensile properties, which include ultimate tensile strength at break (σ), modulus of elasticity (E) and elongation (ε), of unsaturated polyester blend are shown in Figures (4, 5 and 6) respectively. It can be noticed from Fig. (4) the decrease in ultimate tensile strength for both groups of polymer blend with the increasing in the weight fraction of starch powders in unsaturated polyester. The decrease in tensile stress values may be related to the nature of starch micro particles which they have poor compatibility hydrophobic unsaturated polyester resin. Also it has been observed from Fig. (5) the modulus of elasticity, for both groups of polymer blend increases with adding the weight fraction of starch powders in unsaturated polyester. However, it can be observed from Figures (4 and  5) , that the tensile strength at break and modulus of elasticity values for the polymer blend which was reinforced by starch powder and has not exposed to UV irradiation, slightly higher than thus values of polymer blend which has exposed directly to UV irradiation, and that may be related to the effect of UV on polymer blend which cause degradation of unsaturated polyester resin molecule.
Whereas the effect of adding of starch powder on the values of elongation percentage of the polymer blend shown in Fig. (6) , generally, it can be noticed from this figure that the decrease in elongation percentage for both groups of polymer blend with the increasing in the weight fraction of starch powders in unsaturated polyester. Also, it has been noticed from this figure that there was an increase in elongation percentage values for polymer blend samples when exposed directly to UV irradiation, as compared with their counterparts of polymer blend samples which has not exposed to UV irradiation and such a behavior may be related to absorb ultraviolet (UV) radiation and then undergo photolytic, photooxidative, and thermo-oxidative reactions and that result in the a photodegradable of these materials [11 and 12] .
The photo-induced degradation process can be initiated by the absorption of the photon by the unsaturated polyester chains itself and/or by starch powders which incorporated in the polymer blend. The degraded sites act as stress concentrators and crack will occur when the material is subjected to stress. Thus, they diminish the tensile strength and ultimately cause the mechanical failure of the material. As well as, increase in elongation percentage values for polymer blend samples, this is due to a breakage in the main and secondary bonds as a result of absorption of photons by polymer chains when exposure to ultraviolet (UV) radiation, and this lead to increasing the movement of polymer chains and then increasing the elongation at fracture [11 and 13] . 
5-2 Flexural Test Results
The flexural (bending) strength and flexural (bending) modulus of blend (polyester: starch) were shown in Figs. (7 and 8) . It has been observed from Fig. (7) that the flexural strength for both groups of polymer blend increases with adding of starch powders in unsaturated polyester until the weight fraction of the starch reach to 1% ratio and then decreased as weight fraction of starch powders increased in the polymer blend. Also, it has been observed from Fig. (8) that the flexural modulus, for both groups of polymer blend increases with increasing of starch powders in unsaturated polyester until reach the weight fraction of starch powders to (1.5 %) ratio and then decreased as starch powders weight fraction increased in the polymer blend.
Also, it has been showed that an increase in the values of flexural strength and flexural modulus for polymer blend samples which was loaded by starch powder and did not exposed to UV irradiation, as compared with their counterparts of polymer blend samples which has exposed directly to UV irradiation as shown in Figs. (7) and (8) respectively, and that related to absorb the ultraviolet (UV) radiation and then undergo photolytic reactions and that result in the a photodegradable in polymer blend samples [11] , then the degraded sites act as stress concentrators and microcrack will occur when the material is subjected to stress. Thus, they diminish the flexural strength and flexural modulus causes the mechanical failure of the material. 
5-3 Impact Test Results
The impact properties, which include impact strength and fracture toughness of unsaturated polyester blend are show in Figs. (9 and 10) . It has been illustrated from Fig. (9) the impact strength for both groups of polymer blend increases with adding of starch powders in unsaturated polyester until to reach to the weight fraction (1%) and then decreased as starch powders weight fraction increased in the polymer blend. Also, it has been observed from Fig. (10) that the fracture toughness, for both groups of polymer blend increases with increasing of starch powders in unsaturated polyester until to reach to the (1%) weight fraction and then decreased as starch powders weight fraction increased in the polymer blend. Also, it has been seen that an increase in the values of impact strength for polymer blend which was loaded by starch powder and has not exposed to UV irradiation, slightly higher than impact strength values of polymer blend which has exposed directly to UV irradiation as shown in Fig. (9) .
Furthermore, it has been noticed that there was an increase in fracture toughness values for polymer blend which was loaded by starch powder and has not exposed to UV irradiation, slightly higher than fracture toughness values of polymer blend which has exposed directly to UV irradiation as noted in Fig. (10) . UV irradiation lead to a breakage the main and secondary bonds as a result of absorption of photons by polymer chains when exposure to ultraviolet (UV) radiation, as well as degraded sites act as stress concentrators and crack will occur when the material is subjected to stress. Thus, they diminish in impact strength and fracture toughness and that ultimately lead to mechanical failure of the material as previously mentioned [13 and 14] . 
5-4 Hardness Test Results
Hardness (Shore-D) of unsaturated polyester blend is shown in the Fig. (11) . It has been observed from Fig. (11) that the hardness values for both groups of polymer blend increases with adding of starch powders in unsaturated polyester until to reach to the weight fraction (1%) and then decreased as starch powders weight fraction increased in polymer blend. Also it has been noticed that there was an increase in hardness values for polymer blend which was loaded by starch powder and did not exposed to UV irradiation, slightly higher than hardness values of polymer blend which has exposed directly to UV irradiation as shown in Fig. (11) . 
6-Conclusions
According to the experimental results of polymer blend (unsaturated polyester: starch powders), can be the conclusions the following sentences: 1-The mechanical properties values of the polymer blend were found to be a function of the particles size, dispersion of starch powder with the unsaturated polyester matrix. 2-There is a significant decrease in some properties values such as (ultimate tensile strength and elongation percentage) of polymer blend (un-polyester: starch powders), with increasing of the weight fractions of starch powder. 3-There is a significant increase in modulus of elasticity of polymer blend (un-polyester: starch powders), with increasing of the of the weight fractions of starch powder. While the other properties values such as (hardness, impact strength, fracture toughness and flexural strength) for polymer blend (un-polyester : starch powders), increase with increasing of the weight fractions of starch powder reach to about (1 %), except the flexural modulus at (1.5 %), then decreasing in these values. 4-The effect of addition of (starch powder) on the most mechanical properties of blend specimens' is more than pure polyester matrix. 5-The using UV irradiations have a noticeable effect on the most mechanical properties of blend specimens'.
